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Introduction Current Research Efforts—xLPR Pilot Study
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“General Design Criteria for Nuclear Power Plants,” to Title 10 of the Code of Federal Regulations PTG o
(10 CFR) Part 50, “Domestic Licensing of Production and Utilization Facilities,” requires that primary
piping systems exhibit an extremely low probability of rupture in order to exclude dynamic

effects associated with postulated pipe ruptures from the design basis.

Base case—Higher WRS with no inspection, mitigation, or leak detection (High WRS not representative for typical surge
nozzle-meant to demonstrate feasibility)

Demonstrate the feasibility of the proposed NRC-industry cooperative process and the probabilistic framework.
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Pilot Study Problem Sensitivity studies

o WRS—with safe-end weld
o Mitigation at 10, 20, and 40 years
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Develop a robust methodology for evaluating reactor coolant system piping rupture Time (years)
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probabilities. ilot study completed 1st quarter fiscal year (FY) 2011

Base case—higher WRS with no inspection, mitigation, or leak Time (years)

detection (High WRS not representative for typical surge nozzle
—meant to demonstrate feasibility) o Different crack initiation model

o Adding hydrogen—50cc/kg-STP, 80cc/kg-STP

Pilot study reports published 2nd and 3rd quarter FY 2011

Base case with preemptive mitigation Base case with credit for inspection

Select appropriate, technically sound input data and models to produce best-estimate output ,
and leak detection

results with quantified uncertainty.

xLPR Pilot Study
Final Report

Develop a computational software tool that applies the input data and models and appropriately
treats epistemic and aleatory uncertainties.
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« QAand CM

The NRC and the Electric Power Research Institute (EPRI) signed a memorandum of understanding .
« Pilot study problem and results = === Written by Computational Group

(MOU) to allow and encourage cooperation in nuclear safety research that benefits both the R R O i - Sensitivity analyses s Writtan by Modali/inguts Group

« Code assessment and comparision with others .
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NRC and industry. e ritten by Acceptance Group

« Recommendations for further xLPR development e NRC NUREG Report
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The MOU is authorized under Section 31 of the Atomic Energy Act and Section 205 of the Energy
Reorganization Act.
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Pilot Study Reports
XLPR Version 2.0 complete—2013

The xLPR project is being conducted under an addendum to the MOU to allow the NRC and EPRI Mean probability of rupture Confidence in mean probability of rupture

to cooperatively conduct research on this project. Weld residual stress (WRS)-Base case

Safe end weld residual stress—-Sensitivity case

j Modular code complete—2016
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